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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 3-4, 28-29, 33 and 35-36 rejected under 35 U.S.C. 102(e) as being 
anticipated by Nagai et al. (US 2002/0130412 A1). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Regarding claims 1 and 33, Nagai et al. teaches a semiconductor device 
comprising: semiconductor elements (1) (see fig. 4) obtained by cutting a 
semiconductor wafer having an integrated circuit (see paragraph [0029]) and an 
electrode pad (2) (see fig. 4) formed on one side along a cutting scribe line (consider 
the boundaries, i.e. each end side, of the substrate 1, as shown in fig. 4), a stress 
cushioning layer (3) installed on said semiconductor elements (1) (see fig. 4), a lead 
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wire portion (4) extending from said electrode pad (2) to a top of said stress cushioning 
layer (3) through an opening (consider the portions of the substrate 1 not covered by the 
stress cushioning layer 3) formed in said stress cushioning layer on said electrode pad 
(see fig. 4), external electrode (6) arranged on said lead wire portion on top of said 
stress cushioning layer (see fig. 4), and a conductor protective layer (5) installed on said 
stress cushioning layer excluding said external electrode arrange on said lead wire 
portion (see figs. 2f and 4), wherein said stress cushioning layer (3), said lead wire 
portion (4), said conductor protective layer (5), and said external electrodes (6) have 
means for forming each end face on an end surface of said semiconductor elements 
inside said cutting scribe line (please note that the stress cushioning layer 3, the lead 
wire portion 4, the conductor protective layer 5, and the external electrodes 6 do not 
extend beyond the side boundaries of the semiconductor elements 1 , see fig. 2) and 
exposing a range (the area between the pad 2 and the end side of the substrate 1 ) from 
said end face on said end surface of said semiconductor elements to an inside of said 
cutting scribe line, such that said stress cushioning layer, said lead wire portion, said 
conductor protective layer, and said external electrodes are located inside of a 
peripheral edge of said semiconductor elements (see fig. 2). 

Regarding claim 3 and 35, Nagai et al. teaches that the conductor protective 
layer (5) is formed outside the end face of the stress-cushioning layer (3) (see fig. 4). 

Regarding claims 4 and 36, Nagai et al. teaches that the end area (area adjacent 
to the pad 2) of said stress cushioning layer (3) is formed so as to become tapered and 
thinner toward the end face of the stress-cushioning layer (3) (see fig. 2). 
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Regarding claims 28-29, Nagai et al. teaches that the stress-cushioning layer is 
comprised of a pasty polyimide material or a low elastomeric material (see paragraph 
[0038]). 

Claims 1, 3-5, 7-8, 10, 28-31, 33 and 35-36 rejected under 35 U.S.C. 102(e) as 
being anticipated by Shimoishizaka et al. (US Pat. No. 6,313,532 B1). 

Regarding claims 1 and 33, Shimoishizaka et al. teaches a semiconductor device 
comprising: semiconductor elements (10) (see fig. 7) obtained by cutting a 
semiconductor wafer having an integrated circuit (see col. 5, lines 62-66) and an 
electrode pad (11) (see figs. 8(a)-8(d)) formed on one side along a cutting scribe line 
(consider the boundaries, i.e. each end side, of the substrate 10, as shown in fig. 7), a 
stress cushioning layer (20) installed on said semiconductor elements (10) (see fig. 7), a 
lead wire portion (31) extending from said electrode pad (11) to a top of said stress 
cushioning layer (20) through an opening (consider the portion of the substrate 10 not 
covered by the stress cushioning layer 20) formed in said stress cushioning layer on 
said electrode pad (see figs. 7 and figs. 8(a)-8(d)), external electrode (40) arranged on 
said lead wire portion on top of said stress cushioning layer (see fig. 7), and a conductor 
protective layer (50) installed on said stress cushioning layer excluding said external 
electrode arrange on said lead wire portion (see fig. 7), wherein said stress cushioning 
layer (20), said lead wire portion (31), said conductor protective layer (50), arid said 
external electrodes (40) have means for forming each end face on an end surface of 
said semiconductor elements inside said cutting scribe line (please note that the stress 
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cushioning layer 20, the lead wire portion 31 , the conductor protective layer 50, and the 
external electrodes 40 do not extend beyond the boundaries of the semiconductor 
elements 10, see fig. 7), and exposing a range (the portion of the substrate 10 not 
covered by the stress cushioning layer 20) from said end face (consider the end side of 
the stress cushioning layer 20) on said end surface of said semiconductor elements (10) 
to an inside of said cutting scribe line (consider the boundary boundaries of the 
semiconductor elements 1 0, see fig. 7). 

In addition and with regards to claim 5, Shimoishizaka et al. teaches a 
semiconductor element protective layer (12) installed on said semiconductor elements 
(10) (see fig. 7); the stress cushioning layer (20) installed on said semiconductor 
element protective layer (12) (see fig. 7), a first opening (consider the portion of the 
substrate 10 not covered by the protective layer 12) formed in said semiconductor 
element protective layer (12) on said electrode pad (11) (see figs. 8(a)-8(d)), a second 
opening (consider the portion of the substrate 10 not covered by the stress cushioning 
layer 20) in said stress cushioning layer (20) on said electrode pad (11) (see figs. 8(a)- 
8(d)), wherein said semiconductor element protective layer (12) has an end face on an 
end surface of said semiconductor elements inside said cutting scribe line (please note 
that the semiconductor element protective layer 12 does not extend beyond the 
boundaries of the semiconductor elements 10, see figs. 7 and 8(a)-8(d)). 

Regarding claims 3, 7 and 35, Shimoishizaka et al. teaches that end face of the 
conductor protective layer (50) is formed outside the end face of the stress-cushioning 
layer (20) (see fig. 7). 
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Regarding claims 4, 10 and 36, Shimoishizaka et al. teaches that the end area of 
said stress cushioning layer (20) is formed so as to become tapered and thinner toward 
the end face of the stress-cushioning layer (20) (see figs. 7 and 8(a)-8(d)). 

Regarding claim 8, Shimoishizaka et al. teaches that the end face of the 
semiconductor element protective layer (12) is formed outside the end face of the 
stress-cushioning layer (20) (see figs. 7 and 8(a)-8(d)). 

Regarding claims 28-31, Shimoishizaka et al. teaches that the stress-cushioning 
layer is comprised of a pasty polyimide material or a low elastomeric material (see col. 
7, lines 42-45). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1, 3, 5, 7, 9, 28-33 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huang (US Pat. No. 6,452,270 B1) in view of Yamamoto (JP 10- 
092685). 

Regarding claims 1, 5 and 33, Huang teaches a semiconductor device 
comprising: semiconductor elements (310) (see fig. 8) obtained by cutting a 
semiconductor wafer having an integrated circuit (400) (see fig. 8) and an electrode pad 
(320) (see fig. 8) formed on one side along a cutting scribe line (consider the 
boundaries, i.e. end side, of the substrate 310, as shown in fig. 8), a passivation layer 
(320) installed on said semiconductor elements (310) (see fig. 8), a lead wire portion 
(440) extending from said electrode pad (320) to a top of said passivation layer (320) 
through an opening (consider the portion not covered by the passivation layer 320) 
formed in said passivation layer (320) on said electrode pad (see fig. 8), external 
electrode (470) arranged on said lead wire portion on top of said passivation layer (320) 
(see fig. 8), and a conductor protective layer (450) installed on said passivation layer 
(320), excluding said external electrode arrange on said lead wire portion (see fig. 8), 
wherein said passivation layer (320), said lead wire portion (440), said conductor 
protective layer (450), and said external electrodes (470) have means for forming each 
end face on an end surface of said semiconductor elements inside said cutting scribe 
line (please note that said passivation layer 320, the lead wire portion 440, the 
conductor protective layer 450, and the external electrodes 470 do not extend beyond 



Application/Control Number: 09/809, 1 81 Page 8 

Art Unit: 2815 

the boundaries of the semiconductor elements 310, see fig. 8), and exposing a range 
(consider the portion of the substrate 310 not covered by the passivation layer 330 and 
the pad 320) from said end face on said end surface of said semiconductor elements to 
an inside of said cutting scribe line (consider the end sides of the substrate 310) (see 
fig. 8). 

However, Huang fails to teach the limitation about the stress cushioning layer 
and/or the semiconductor element protective layer. 

Yamamoto teaches that it is very well known in the art to include a multi-layered 
stress-cushioning structure comprised of a semiconductor element protective layer (17) 
and the stress-cushioning layer (15), and formed between the passivation layer (16) and 
lead wire portion (14) (see fig. 2 and abstract). Further, Yamamoto teaches first and 
second openings (consider portions of the pad 13 not covered by the semiconductor 
element protective layer and the stress-cushioning layer) formed in said semiconductor 
element protective layer (17) layer and the stress-cushioning layer (15) to exposed the 
pad (13). 

Huang and Yamamoto are analogous art because they are from the same field of 
endeavor as applicant's invention. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to include a semiconductor element 
protective layer and a stress-cushioning layer installed between the semiconductor 
elements and lead wire portion so that the semiconductor element protective layer, the 
stress cushioning layer, the lead wire portion, the conductor protective layer, and the 
external electrodes have means for forming each end face on an end surface of the 
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semiconductor elements inside the cutting scribe line . The motivation for doing so, as is 
taught by Yamamoto, is to provide a wiring structure with high reliability and reducing 
manufacturing cost (paragraphs [0007] and [0010]). Therefore, it would have been 
obvious to combine Yamamoto with Huang to obtain the invention of claims 1 , 3, 5, 7, 9, 
28-33 and 35. 

Regarding claims 3, 7 and 35, Huang teaches that the end face of the conductor 
protective layer (450) is formed outside the end face of the passivation layer (330) (see 
fig. 8), and Yamamoto further teaches the formation of the stress-cushioning layer (15) 
on said passivation layer (16) (see fig. 2). 

Regarding claim 9, Yamamoto teaches that the semiconductor protective layer 
(17) is formed inside the end face of the stress-cushioning layer (15) (please note that 
the semiconductor element protective layer 17 does not extend beyond the end face of 
the stress-cushioning layer located near the boundaries of the substrate 12, see fig. 2). 

Regarding claims 28-31 , Yamamoto teaches that the stress-cushioning layer is 
comprised of a pasty polyimide material or a low elastomeric material (see paragraph 

[0013] of translation). 

Regarding claim 32, Yamamoto teaches that the semiconductor element 
protective layer (17) is made of, for example, polyimide (see last two sentences of 
paragraph [0013] of translation). 
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Claims 2, 6 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Huang (US Pat. No. 6,452,270 B1) in view of Yamamoto (JP 10-092685), and 
further in view of Okada et al. (US Pat. No. 6,111,317). 

Regarding claims 2, 6 and 34, a further difference between the prior art and the 
claimed invention is the limitation about an end face of the conductor protective layer 
formed inside the end face of the stress-cushioning layer. Okada et al. teaches that it is 
well known in the art to form conductor protective layer (15) so that the end sides of the 
conductor protective layer (15) do not extend beyond the end sides of the wiring portion 
(14, 16, and 24) (see fig. 17). 

Okada et al., Huang and Yamamoto are analogous art because they are from the 
same field of endeavor as applicant's invention. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to further include an end face 
of the conductor protective layer formed inside the end face of the stress-cushioning 
layer. The motivation for further doing so, as is taught by Okada et al., is to provide a 
low cost manufacturing method and to prevent a connection failure between 
semiconductor devices (col. 9, Iines19-21). Therefore, it would have been obvious to 
further combine Okada et al. with Huang and Yamamoto to obtain the invention of 
claims 2, 6 and 34. 
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Response to Arguments 

Applicant's arguments, see remarks, filed December 19, 2003, with respect to 
claims 1-10, and 28-36 have been fully considered and are persuasive. The previous 
rejections of claims 1-10 and 28-36 have been withdrawn. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references teach the formation of a bump electrode 
over a semiconductor substrate: Hosomi et al. (US Pat. No. 5,773,888), Matsuda et al. 
(US Pat. No. 5,757,078), Hashimoto (US Pat. No. 6,608,389 B1), and Inoue et al. (US 
Pat. No. 6,624,504 B1 ). 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on 9:00-5:00 Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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